. Tauc plots of meso-TiO 2-X materials for band gap energy calculation. Digital images of materials showing colors are on top of image. White for T0, light yellow for 10B, dark brown for 20B and grey for 30B. Band gap of meso-TiO 2-X materials are lower than 3.2 eV known as typical value for TiO 2 because of introduced mid-gap states. Figure S2 . FESEM images of a) T0 and b) 10B shows porous structure of few microns. Figure S4 . Bode plot for modified meso-TiO 2-X materials in the frequency range of 0.1 Hz to 1 MHz.
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